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(54) Hierarchical display system for vehicle navigation 



(57) To improve the efficiency of a menu selecting 
operation by displaying not only a menu of a predeter- 
mined hierarchy but also at least one of the menus of the 
lower hierarchy corresponding to the former menu in 
order to effect a position retrieval according to the will of 
an operator as much as possible and to enhance the 
facility by displaying a landmark in an area correspond- 
ing to an input of the operator so that the landmark may 
be selected. 
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Description 



The present invention relates to a position retrieving 
system for retrieving, when position related information 
corresponding to a point and/or an area such as the 
office number of a telephone number is inputted, a pre- 
determined position based on the inputted position 
related information and to a technique for hierarchically 
displaying menus to input such information or instruction 
in accordance with the selection of the menu being dis- 
played. 

jP-A-l 73820/1989, discloses a vehicular navigation 
system with a plurality of menus to be selected by a 
touching action are hierarchically displayed in a display 
unit so as to provide conveniences at the time of inputting 
a destination, as shown in Fig. 1 1 of this publication. A 
plurality of genres are enumerated and displayed as a 
menu of a first hierarchy (as shown in Fig. 1 1 ). When any 
of the genres is selected, the names of a plurality of reg- 
istered points belonging to the selected genre are then 
enumerated and displayed as the menu of a subsequent 
hierarchy (as shown in Fig. 1 1). When any of the regis- 
tered points is selected, the position of the selected point 
is set as the destination on the basis of the data stored 
in a storage unit. 

JP-A-19684/1993 discloses a further vehicular nav- 
igation system. When the toll office number of a tele- 
phone number is inputted (as in a toll office inputting 
mode), the toll office number data in a memory and the 
map data of the area corresponding to the toll office 
number data are based to display in a display unit the 
map of the area, to which is assigned the toll office 
number of the inputted telephone number. Upon input- 
ting a destination, the operator is conveniently enabled 
to display a map containing the destination merely by 
knowing the toll office number of the telephone number 
of the destination even if he does not remember the accu- 
rate position or address of the target. In this vehicular 
navigation system, when the telephone number is input- 
ted (as in a telephone number inputting mode), the tele- 
phone number data in the memory and the map data 
corresponding to the telephone number data are based 
to display in the display unit the map around the point 
corresponding to the inputted telephone number so that 
the operator may conveniently set and input the destina- 
tion. 

In such vehicular navigation system of the prior art, 
however, even the registered point, which has been 
repeatedly set many times as the destination, for exam- 
ple, has to be selected two times. Specifically, a prede- 
termined genre is once selected at first in the menu 
hierarchy of genres, and the menu of the registered 
points belonging to the genre is displayed. A menu of a 
desired registered point is further selected from the 
former menu. Thus, the vehicular navigation system has 
a problem in its troublesome operations. 

If a destination is selected in the toll office number 
inputting mode of the aforementioned example of the 
prior art, however, what is displayed is the map covering 



a wide range indicating the area to which is assigned the 
inputted toll office number, to raise a problem that it is 
not easy to locate the position of the desired point from 
such map covering the wide range. Even if the position 
5 of the desired point is located from the wide range map, 
there arises another problem that it frequently takes 
complicated operations and serious troubles by switch- 
ing the map to a detailed map having a high reduction 
scale and by repeating the scrolling of the map screen 
iq to confirm the desired position on the map of the display 
unit even if the position of the desired point is located. 

In the telephone number inputting mode of the afore- 
mentioned example of the prior art, moreover, the posi- 
tion corresponding to the telephone number inputted on 
15 the basis of the telephone number data and the position 
data stored in the memory is retrieved and displayed in 
the display unit. In case, therefore, the telephone number 
failing to be stored as the telephone number data in the 
memory is inputted, the position corresponding to the tel- 
20 ephone number cannot be retrieved. In this case, there 
arises another problem that the map around the position 
corresponding to the inputted telephone number cannot 
be displayed in the display unit. 

A general problem in the vehicular navigation sys- 
25 tern is the frequent use of a display unit which has such 
a small screen as can be arranged in a space-limited 
compartment. In case, therefore, a number of menus of 
registered points are prepared, they are enumerated and 
displayed over a plurality of screens, which are switched 
30 as a screen switching instruction is inputted. As a result, 
after the menu of the genre is selected to display the 
menu of the registered points, the menu of the desired 
registered point is searched from the menu of all the reg- 
istered points. This makes it frequently necessary to 
35 input the screen switching instruction many times to 
switch the screens. In this case, there arises a problem 
that the operations are also troublesome. 

The invention conceived in view of the aforemen- 
tioned problems has an object to improve the efficiency 
40 of menu selecting operations by displaying in a display 
unit not only a menu of a predetermined hierarchy but 
also at least one of the menus of a lower hierarchy cor- 
responding to the former menu. 

Moreover, the invention has an object to make the 
45 menu selecting operations efficient by determining the 
menu of the lower hierarchy to be displayed in the display 
unit together with the menu of a predetermined hierarchy, 
on the basis of the learning result of the preceding menu 
selection. 

50 It is another object to provide a vehicular guidance 
information outputting system which has its operating 
efficiency improved when a hierarchical menu is to be 
selected, by displaying in the display unit not only the 
menu of a predetermined hierarchy but also at least one 
55 ol the menus of a lower hierarchy corresponding to the 
former menu. 

Based on these improvements, the invention has an 
object to make it possible to retrieve the position accord- 
ing to the will of an operator with convenient operations 
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and to enhance the facility by displaying and selecting a 
landmark in an area corresponding lo the office number 
of a telephone number inputted by the operator. 

Furthermore, the invention has an object to make it 
possible to display and select a landmark in the neigh- s 
bourhood of a point and/or an area corresponding to the 
inputted position related information, even if the point 
position information indicating the point and/or the area 
is not stored, thereby to retrieve the position according 
to the will of the operator and to enhance the facility. 

These objects are solved with the features of the 
claims. 

According to the invention as set forth in Claim 1 , for 
example, the second control means displays the menu 
in the display unit on the basis of the data stored in the 
storage unit. In the presence of a next hierarchical menu 
corresponding to the menu selected by each select 
instruction inputted from the input means, the third con- 
trol means controls the second control means on the 
basis of the inputted select instruction, to display the next 
hierarchical menu, in the display unit. In the absence of 
said next hierarchical menu, the third control means 
inputs an instruction corresponding to the menu selected 
by the select instruction, to the first control means on the 
basis of the data which is stored in the storage unit. 

At this time, on the basis of predetermined informa- 
tion, the fourth control means controls the second control 
means to display in the display unit not only a menu in a 
predetermined hierarchy being displayed in the display 
unit but also at least one of a plurality of menus in a lower 
hierarchy corresponding to the former menu. In case, 
therefore, there is selected the menu of the lower hierar- 
chy being displayed together with the menu of the pre- 
determined hierarchy, a menu of a next hierarchy, rf any, 
as corresponding to the menu of the next hierarchy 
selected can be displayed. Otherwise, an instruction cor- 
responding to the menu of the lower hierarchy selected 
can be inputted so that the operation to select the menu 
or the like of the predetermined hierarchy can be omitted 
to improve the efficiency of the menu selecting operation. 
Moreover, a representative one of the menus of the lower 
hierarchy can be displayed together with the menu of the 
predetermined hierarchy. Then, with the menu of the pre- 
determined hierarchy being displayed, the content of the 
lower hierarchy can be roughly recognized to increase 
the information volume providing basis for judging the 
menu selection thereby to make the menu selection con- 
venient. 

According to the invention as set forth in Claim 2, in 
the invention as set forth in Claim 1 , the learning means 
learns, each time when any of the plurality of menus in 
the lower hierarchy corresponding to the menu of the pre- 
determined hierarchy is selected by inputting the select 
instruction from the input means, the menu which is 
selected by the inputted select instruction. On the basis 
of the learning result, moreover, the fourth control means 
controls the second control means to display in the dis- 
play unit not only the menu in the predetermined hierar- 
chy being displayed but also at least one of the plurality 



of menus in the lower hierarchy corresponding to the 
former menu. As a result, the menu of the lower hierarchy 
to be displayed together with the menu of the predeter- 
mined hierarchy reflects the past selection result so that 
the efficiency of the menu selection efficiency can be fur- 
ther improved. 

According to the invention as set forth in Claim 3, 
moreover, first of all, a menu is displayed in the display 
unit on the basis of the data stored in the storage unit. 
Then, in the presence of a next hierarchical menu corre- 
sponding to the menu selected by each select instruction 
inputted from the input means, the next hierarchical 
menu is displayed in the display unit on the basis of the 
data stored in the storage unit. In the absence of said 
next hierarchical menu, on the other hand, an instruction 
corresponding to the menu selected by the inputted 
select instruction is inputted to the control unit on the 
basis of the data stored in the storage unit. 
At this time, not only a menu in a predetermined hierar- 
chy being displayed in the display unit but also at least 
one of a plurality of menus in a lower hierarchy corre- 
sponding to the former menu is displayed in the display 
unit on the basis of the predetermined information and 
the data stored in the storage unit. As in the aforemen- 
tioned case of the invention as set forth in Claim 1 , there- 
fore, in case the menu of the lower hierarchy to be 
displayed together with the menu of the predetermined 
hierarchy is selected, the operation to select the menu 
or the like of the predetermined hierarchy can be omitted 
to improve the efficiency of the menu selecting operation. 

According to the invention as set forth in Claim 4, in 
the invention as set forth in Claim 3, each time any of the 
plurality of menus in the lower hierarchy corresponding 
to the menu of the predetermined hierarchy is selected 
by inputting the select instruction from the input means, 
the menu, which is selected by the select instruction is 
learned. On the basis of the learning result and the data 
stored in the storage unit, not only the menu in the pre- 
determined hierar chy being displayed but also at least 
one of the plurality of menus in the lower hierarchy cor- 
responding to the former menu is displayed in the display 
unit As a result, as in the case of the aforementioned 
invention as set forth in Claim 2, the menu of the lower 
hierarchy to be displayed together with the menu of the 
predetermined hierarchy reflects the past selection 
result so that the efficiency of the menu selection effi- 
ciency can be further improved. 

In addition, according to the invention as set forth in 
Claim 5, the vehicular guidance information outputting 
system can achieve effects similar to those of the afore- 
mentioned invention as set forth in Claim 1. Generally 
speaking, the vehicular guidance information outputting 
system frequently uses a small-sized display unit, which 
cannot display all the numerous menus belonging to the 
same hierarchy, so that the operation to switch a plurality 
of screens is required for displaying all those menus. 
Therefore, the invention as set forth in Claim 5 is con- 
structed by incorporating the instruction inputting unit by 
the hierarchical menu selection as set forth in Claim 1 
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into the vehicular guidance information outputting sys- 
tem. As a result, not only the menu ol the predetermined 
hierarchy but also at least one of the plurality of menus 
of the lower hierarchy corresponding to the former menu 
is displayed in the display unit. In case the menu of the 5 
lower hierarchy to be displayed together with the menu 
of the predetermined hierarchy is to be selected, not only 
the operation to select the menu of the predetermined 
hierarchy but also the operation of switching the screens 
for searching the desired menu from all the menus of the 10 
same lower hierarchy can be omitted to improve the effi- 
ciency of the menu selecting operation remarkably 

In connection with the vehicular guidance informa- 
tion outputting system, in the position retrieving system 
as set forth in Claim 6, when the office number of a tel- is 
ephone number is inputted by the input means, the first 
control means displays the landmark in the area corre- 
sponding to the inputted office number in the display 
means by retrieving the landmark display information 
from the corresponding information stored in the first 20 
storage means. 

On the other hand, in the position retrieving system 
as set forth in Claim 7, when the position related infor- 
mation corresponding to the point and/or the area is 
inputted from the input means, the detect means detects 25 
that the point position information indicating the position 
of the point and/or the area corresponding to the inputted 
position related information is not stored in the second 
storage means, on the basis of the related information 
stored in the second storage means. ™ 

If it is detected by the detect means that the point 
position information indicating the position of the point 
and/or the area corresponding to the inputted position 
related information is not stored in the second storage 
means, the second control means displays the landmark 35 
in the neighbourhood of the point and/or the area corre- 
sponding to the inputted position related information, in 
the display means on the basis of the landmark display 
information stored in the second storage means. 

If the select signal for selecting any of the landmarks 40 
displayed by the display means is inputted from the 
select means, the retrieve means retrieves the position 
corresponding to the landmark selected by the inputted 
select signal, on the basis of the landmark position infor- 
mation stored in the first or second storage means, 45 
respectively. 

The subject matter of the present invention will 
become better understood in connection with the accom- 
panying drawings. 

50 

[Fig 1] 

A block diagram showing an example of the con- 
struction of the invention as set forth in Claim 1 

[Fig 21 

A block diagram exemplifying the construction of the 55 
invention as set forth in Claim 6. 
[Fig. 3] 

A block diagram exemplifying the construction of the 
invention as set forth in Claim 7. 



[Fig. 4] 

A block diagram showing the entire construction of 
the navigation system 10 according to the first and 
second embodiments. 
[Fig. 5] 

An explanatory diagram presenting a portion (A) of 
the appearance of the navigation system 10 and an 
example (B) of the main menu screen to be dis- 
played in the display 22a by starting the destination 
setting steps 1 and 2. 
[Fig. 6] 

A schematic diagram schematically showing the 
content of a portion of the registered point data 
stored in the external storage unit 18. 
[Fig. 7] 

An explanatory diagram presenting an example (A) 
of the screen of the case, in which the menu "GOLF 
COURSE" is selected as the first genre menu 16d 
in the screen example of Fig. 5(B), and an example 
(B) of the screen of the case, in which the menu 
"GOLF COURSES OF AICHP is selected in the 
screen example (A). 
[Fig. 8] 

An explanatory diagram presenting an example (A) 
of the screen of the case, in which the menu "AlCHI 
CC is selected in the screen example of Fig. 7(B), 
and an example (B) of the screen of the case, in 
which the other facilities menu 16e is selected in the 
screen example of Fig. 5(B). 
[Fig. 9] 

An explanatory diagram presenting an example (A) 
of the screen of the case, in which the page scrolling 
key 16r is operated in the screen example of Fig. 
8(B), and an example (B) of the screen of the case, 
in which the page scrolling key 16r, as indicated by 
"FORTH", is operated in the screen example (A). 
[Fig- 10] 

A flow chart showing the destination setting step 1. 
[Fig- 11] 

A flow chart showing the page scrolling step. 
[Fig. 12] 

Af low chart showing a portion of the destination set- 
ting step 2. 
[Fig. 13] 

A flow chart showing a portion of the destination set- 
ting step 2. 
[Fig. 14] 

A schematic diagram schematically showing a 
toMocal office number list, a subscriber's number 
list, a landmark genre list and a landmark point list, 
as stored in an external storage unit 18. 
[Fig. 15] 

Af low chart showing a series of steps to be executed 
at a control section 24. 
[Fig. 16] 

A flow chart showing a destination setting step by a 
telephone number inputting for setting a destination 
by inputting a telephone number. 
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F»g. 17] 

A flow chart showing a neighbourhood retrieving 5 
step to be executed, in case the inputted telephone 
number is an unregistered one, for enumerating and 
displaying landmarks and for displaying a map 5 
around a selected landmark. 
[Fig. 18] 

An explanatory diagram showing a screen (A) dis- 
playing a ten-key 16s or the like in the display 22a 
at step S3 12 and a screen example (6) displaying 
in the display 22a a message or the like implying that 
the position of the telephone of the inputted tele- 
phone number is retrieved at step S320. 
[Fig. 19] 

An explanatory diagram showing a screen example 
(A) displaying in the display 22a a map or the like 
around the position of the telephone of the inputted 
telephone number retrieved at step S320 and a 
screen example (B) displaying in the display 22a a 
message or the like implying that the position of the 
telephone of the inputted telephone number is not 
retrieved at step S326. 
[Fig. 20] 

An explanatory diagram showing a screen example 
(A) displaying in the display 22a a map or the like 
around a representative point in the assigned area 
of the input office number at step S326 and a screen 
example (B) displaying in the display 22a genre keys 
1 6x or the like having genre names enclosed by indi- 
vidual rectangles at step S352. 
[Fig. 21] 

An explanatory diagram showing a screen example 
(A) enumerating and displaying the names of land- 
marks or the like in the display 22a at step S356 and 
a screen example (B) displaying in the display 22a 
a map or the like around the position of the selected 
landmark at step S364. 

A first embodiment of the present invention will be 
described in detail in connection with reference to Figs. 
1 to 11. However, the present invention should not be 
limited to the following embodiments to be detailed but 
can contain all the embodiments that can be conceived 
by those skilled in the art, without departing the gist 
thereof. 

A navigation system 10 according to the present 
embodiments has its entire construction shown in a block 
diagram in Fig. 4. The navigation system 10 is mounted 
on a vehicle guiding the running vehicle from a departure 
or present place to a desired destination of the user by 
searching the optimum route from the de parture or 
present place to the destination to display a proper guid- 
ance together with the map and to suitably output a voice 
guidance. 

A portion of the navigation system 10 is so disposed 
at the central portion above the dashboard in the vehicle 
compartment as can be easily seen from either the 
driver's seat or the navigator's seat, as shown in Fig! 
5(A). 



As shown in Figs. 4 and 5(A), the navigation system 
10 is constructed to include: a well-known GPS receiver 
12 for receiving the electric waves transmitted from an 
artificial satellite (NAVSTAR) for the GPS (Global Posi- 
tioning System) to transform and demodulate the fre- 
quencies of the received signals thereby to calculate the 
latitude data, longitude data and level data indicating the 
position of the receiving point (i.e., the present position) 
and to calculate the velocity data indicating the moving 
velocity of the receiving point (i.e., the running velocity 
of the vehicle) and the azimuth data indicating the mov- 
ing azimuth; a sensor section 14 composed of a distance 
sensor for detecting the running distance of the vehicle, 
a velocity sensor for detecting the running velocity of the 
vehicle and a relative azimuth sensor such as a gyro or 
a lefthand/righthand wheel sensor for detecting the rel- 
ative azimuth of the vehicle, to detect the present position 
of the vehicle by outputting values individually according 
to the running distance, running velocity and advancing 
direction of the vehicle; an input section 1 6 composed of 
button type switches or touch switches for the operator 
to set the departure place or destination or for switching 
the display screen by inputting various instructions; an 
external storage unit 18 composed of a CD-ROM disc 
acting as a storage medium stored with various data in 
advance, and a CD-ROM drive for reading the data from 
the disc; a voice output section 20 composed of a 
speaker for outputting a voice guidance or various mes- 
sage sounds, a voice processor for synthesizing the 
voice to be outputted from the speaker, and an D/A con- 
verter; a display section 22 composed of a display 22a 
such as a CRT or LCD and a display control circuit for 
displaying the image on the display 22a to display the 
road map or the various messages; and a control unit 24 
for reading suitable data from the GPS receiver 12, the 
sensor section 14, the input section 16 and the external 
storage unit 18 to drive and control the voice output sec- 
tion 20 and the display section 22 on the basis of the 
data. 

Here, the display section 22 functions as the display 
unit forming a component of the invention as set forth in 
Claim 1 , as the display unit forming part of the system of 
the invention as set forth in Claim 3, and as display 
means forming a component of each of the inventions as 
set forth in Claims 6 and 7. Moreover, the external stor- 
age unit 18 functions as the storage unit forming a com- 
ponent of the invention as set forth in Claim 1 , as the 
storage unit forming part of the system of the invention 
as set forth in Claim 3, the first storage means forming 
a component of the invention as set forth in Claim 6 and 
second storage means forming a component of the 
invention as set forth in Claim 7. 

As shown in Fig. 4, moreover, the control section 24 
is constructed as a well-known microcomputer which is 
equipped with a CPU 26. a ROM 28. a RAM 30. input/out- 
put ports 32 and a bus line 34 connecting those portions 
and functions as the control unit forming part of the sys- 
tem of the invention as set forth in Claim 3. Incidentally, 
the RAM 30 has its portion constructed of such a well- 
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known backup RAM as will not have its written data lost 
even if the navigation system 10 is turned OFF. 

On the other hand, the button type switches belong- 
ing to the input section 16 are composed, as shown in 
Fig. 5(A). of: a present place switch 16a arranged at the 
side of the display 22a for displaying the present place 
together with the map in the display 22a or for outputting 
the guidance from the voice output section 20; a desti- 
nation setting switch 1 6b for starting the (later-described) 
destination setting process by the control unit 24; and a 
menu switch 16c for displaying the menu screen in the 
display 22a. 

Moreover, the touch switches of the input section 1 6 
are formed on the screen of the display 22a in such posi- 
tions as to be visually recognized as rectangular keys 
and are given the well-known construction in which their 
positions and functions are changed according to the 
change in the display of the display screen. All the later- 
described menus are displayed in the form of touch 
switches 16d. 16e, 16f. 16g. 16h and 16q (as shown in 
Fig. 5(B). Fig. 8(B) and Fig. 9) or together with touch 
switches 16i and 16k (as shown in Fig. 7) in the display 
22a. As a result, each of the menus is selected by touch- 
ing the corresponding touch switch. Each touch switch 
for selecting the corresponding menu functions as the 
input means. Incidentally, in the following description, the 
reference characters for indicating the menus displayed 
as the touch switches are designated for description by 
those identical to the reference characters indicating the 
touch switches. 

Moreover, the CD-ROM disc (as will be shortly 
referred to as the "disc") acting as the storage medium 
of the external storage unit 18 is stored with: map data 
for displaying a map in the display 22a; intersection data 
indicating the position of an intersection; road data indi- 
cating information on a road intersecting one intersection 
and another intersection; node data indicating the posi- 
tion of each point on the road; and address data indicat- 
ing information on the address of each point, in addition 
registered point data composed of information on the 
registered points which are registered in advance and 
classified into predetermined genres; and a toll/local 
office No. list indicating the information on all the toll and 
local numbers of the telephone numbers; a subscriber's 
No. list indicating the information on a subscriber's No. 
of the registered telephone number or the stored tele- 
phone number; a landmark genre list indicating the infor- 
mation on the genre of a landmark existing in the area 
to which is assigned the office number of the telephone 
number; and a landmark point list indicating the informa- 
tion on the landmark point. Here, the genre indicates a 
classification convenient for the operator to search a 
desired destination, and is classified into "AMUSEMENT 
PARKS". "STATIONS" AND "HOSPITALS", as exempli- 
fied in Figs. 8(B) and 9. On the other hand, the landmark 
implies the geographical information which is useful for 
the operator to search a desired point or area to reach 
it. In the present embodiment, the names of the points 
or areas, which are classif ied into the four genres of irrter- 
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sections, stations, offices and town's names, belong to 
the landmark of each of the inventions as set forth in 
Claims 6 and 7. 

The registered point data are constructed (as shown 
5 in Fig. 6) of: index data for retrieving the later-described 
registered point data for each genre, as classified for 
each genre while displaying the genre names as the 
menu in the display 22a; and registered point data for 
each genre for retrieving the map data for displaying a 
fo map around each registered point while displaying each 
registered point name as the menu in the display 22a. 

Of those data, the index data have their minimum 
unitdata group composed of: genre name data indicating 
the name of each genre; and point data address & size 
15 data indicating the starting point of the address on the 
disc, which is stored with the data group set (as shown 
in Fig. 6) of the registered point data for each genre relat- 
ing to all the registered points classified into that genre, 
and the storage capacity of the same. Such minimum 
20 unit data groups are gathered in an n number or the 
number of all genres to constitute the entirety of the index 
data (as shown in Fig. 6). 

The registered point data for each genre have their 
minimum unit data group composed of: registered point 
25 name data indicating a specHic name (e.g., "TORANO- 
MON INTERSECTION" in the genre "INTERSECTION") 
of a registered point; registered point name rendering 
data indicating the rendering of a registered point name 
so as to enumerate and display the names of the regis- 
30 tered points in the KANA syllabic order (as shown in Fig. 
7(B)), as will be described hereinafter; point E.L. & N.L 
data indicating the position of the registered point; map 
display scale data indicating the reduction scale in case 
a map around the point position in a reduced scale; and 
35 registered point number data indicating a registered 
number for reading out more detailed information on the 
registered point from other data. Moreover, these mini- 
mum unit data groups are individually given (although 
not shown) predetermined attribute data for each prefec- 
40 ture, in which the registered point exists, so that the menu 
for each prefecture can be displayed, as exemplified in 
Fig. 7(A). 

Of these minimum unitdata groups, moreover, a plu- 
rality of data groups relating to the registered points clas- 
45 sified into the same genre are gathered to form a set of 
data groups consecutive on the address of the disc (the 
data group set composed of an m number of data groups 
is exemplified in Fig. 6), and such data groups sets are 
gathered in the n number to constitute the entirety of the 
so registered point data of each genre. 

In comparison, the toll/local office No. list has its min- 
imum unit data groups composed, as shown in Fig. 14, 
of: toll/local office number data indicating the toll/local 
office numbers; representative point E.L. & N.L data 
55 indicating the position of a representative point in the 
area assigned to the office number; map display scale 
data indicating the reduction scale of the case, in which 
the map around the representative point is to be dis- 
played; address & size data of subscriber's No. for indi- 
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eating the starting point of the address, at which a set of 
data groups of the subscriber's number list of the regis- 
tered telephone numbers having the office number on 
the subscriber's number is stored, and the storage 
capacity; and address & size data of landmark genre for 
indicating the starting point of the address, at which a set 
of the data groups of the landmark genre list on the genre 
of the landmark existing in the area assigned to the office 
number is stored, and the storage capacity. Such mini- 
mum unit data groups are gathered in an n number or 
the total of the nationwide toll/local office numbers to 
constitute the entirety of the toll/local office No. list. 

The subscriber's No. list has its minimum unit data 
groups composed, as shown in Fig. 14, of: subscriber s 
number data indicating the subscriber's number in the 
registered telephone numbers; name data indicating the 
name of the owner of the registered telephone number; 
point E.L. & N.L. data indicating the position in which the 
telephone of the registered telephone number exists; 
map display scale data indicating the reduction scale in 
case the map around that location is to be displayed; and 
registered point No. data indicating the registered 
number for reading the more detailed information of that 
location from other data Here, the point E.L. % N.L. data 
imply the point position information relating to the inven- 
tion as set forth in Claim 7, and the subscriber s No. data 
imply the relation information relating to the invention as 
set forth in Claim 7 together with the aforementioned 
toll/local office No. data and subscriber's No. address & 
size data. Of these minimum unit data groups, moreover, 
a plurality of data groups belonging to a toll/local office 
number are gathered to form a set of data groups con- 
secutive on the address of the recording medium of the 
external storage unit 18 (the data group set composed 
of an m number of data groups is exemplified in Fig. 14), 
and such data groups sets are gathered in the n number 
to constitute the entirety of the subscriber's No. list. 

On the other hand, the landmark genre list has its 
minimum unit data groups composed, as shown in Fig. 
1 4, of: genre name data indicating the genre name of the 
landmark which exists in the assigned area of the corre- 
sponding toll/local office number; and landmark point 
address & size data indicating the starting point of an 
address, at which the data group set of the later- 
described landmark point list relating to the landmark 
existing in that area and classified into the genre is 
stored, and the storage capacity. Here, the landmark 
point address & size data imply the corresponding infor- 
mation relating to the invention as set forth in Claim 6 
together with the aforementioned toll/local office number 
data and the landmark genre address & size data. Of 
these minimum unit data groups, moreover, a plurality of 
data groups relating to all the landmark genre existing in 
the assigned area of the same toll/local office number 
are gathered to form a set of data groups consecutive on 
the address of the recording medium of the external stor- 
age unit 1 8 (the data group set composed of an k number 
of data groups is exemplified in Fig. 14), and such data 



groups sets are gathered in the n number to constitute 
the entirety of the landmark list. 

Additionally, the landmark point list has its minimum 
unit data groups composed, as shown in Fig. 1 4, of: point 

5 name data indicating the specific name of a landmark 
(e.g., "TORANOMON" in case the genre covers intersec- 
tions) ; point name rendering data indicating the Japa- 

nese rendering of the name of the landmark for 

enumerate and display the landmark name in the KANA 

w syllabary (as shown in Fig. 21 (A)), as will be described 
hereinafter; point E.L & N.L. data used as the landmark 
position information indicating the location of the land- 
mark; map display scale data indicating the reduction 
scale in case the map around the location is to be dis- 

15 played; and registered point No. data indicating the reg- 
istered number for reading more detailed information 
relating to that point from other data. 

Of these minimum unit data groups, moreover, a plu- 
rality of data groups relating to the landmark existing in 

20 the assigned area of the same office number and clas : 
sif ied into the same genre are gathered to form a set of 
data groups consecutive on the address of the recording 
medium of the external storage unit 18 (the data group 
set composed of a j number of data groups is exemplified 

25 in Fig. 14), and such data groups sets are gathered in 
the (n x k) number to constitute the entirety of the.-;land- 
mark point list. 

Incidentally, here will be summarized a destination 
setting step 1 (as shown in Figs. 10 and 1 1) which is exe- 

30 cuted in the control section 24 by operating the destina- 
tion setting switch 16b to read out the aforementioned 
registered point data or the like from the disc and to hier- 
archically display the menu in the display 22a so that the 
operator may be able to set the destination point easily. 

35 The major steps to be firstly executed by the control sec- 
tion 24 on the basis of the various data stored in the 
aforementioned external storage unit 18 are coarsely 
classified, as shown in Fig. 15, into a present position 
setting step S302, a destination setting step S310, a 

40 route searching step S380 and a guidance displaying 
step S390. 

Of these steps, the present position setting step 
S302 is one for clearing a reference place for guiding the 
run of the vehicle by presetting the present position as 

45 the departure point of the vehicle before the run and is 
started by turning ON the power supply of the navigation 
system 10 in accordance with the engine start of the 
vehicle. At this step S302, the (not-shown) initial screen 
is displayed at first on the display 22a so that the present 

so position of the vehicle can be set by the operations simul- 
taneously similar to those of the later-described destina- 
tion setting step S310. When this step S302 is ended, 
the map around the set present position is displayed on 
the display 22a to establish a state awaiting the opera- 

55 tions by the operator. 

Incidentally, once the present position is set, the 
map around the present position read out from the back- 
up RAM forming part of the RAM 30 can be displayed 
automatically without inputting any instruction from the 
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outside, when the power supply of the navigation system 
1 0 is turned ON again. This is because the present posi- 
tion immediately before the ON of the power supply of 
the navigation system 10 is stored in the back-up RAM. 

On the other hand, the destination setting step S310 
is one for setting the destination of the vehicle run, as 
will be described in detail hereinafter. 
Moreover, the route searching step S380 is one for 
searching the optimum route between the present posi- 
tion or the departure place set at the steps S302 and 
S31 0 and the destination, and the guide displaying step 
S390 is one for executing the guidance according to the 
vehicle run along the optimum route searched by step 
S380, by displaying the map and the present position in 
the display 22a and the suitable guidance information 
and by outputting the voice guidance from the voice out- 
put section 20. 

On the other hand, the destination setting step S31 0 
is started by operating the destination setting switch 1 6b, 
as shown in Fig. 5(A). When this step is executed, the 
touch panel, as shown in Fig. 5(B), is displayed at first in 
the display 22a so that the home or previous departure 
place already registered can be set as the destination by 
touching the touch switches having their individual letters 
enclosed by rectangles and so that the golf course or 
other facilities can be set as the destination by enumer- 
ating and displaying them and by touching the individual 
touch switches to select them. Moreover, the desired 
destination can be set on the basis of inputting its 
address or telephone number. 

Specifically, first of all. the main menu, as exempli- 
fied in Fig. 5(B), is displayed in the display 22a. When 
the first genre menu (e.g., the "GOLF COURSE" in the 
example of Fig. 5(B)) displayed in the column of the 
names of facilities of the main menu is selected, the 
nationwide and prefecture menus, as exemplified in Fig. 
7(A), are instantly displayed for the first genre menu 1 6d 
selected. When the nationwide or any prefecture menu 
is selected, the menus of the registered point names of 
the first genre existing in the prefecture (or nationwide) 
of the selected menu are enumerated and displayed (Fig. 
7(B) exemplifies the case in which the menu "GOLF 
COURSES OF AICHI" is selected in Fig. 7(A)). When 
any of the menus of those registered points is selected, 
the map around the registered point selected isdisplayed 
(Fig. 8(A) exemplifies the case in which the menu "AICHI 
CC" is selected in Fig. 7(B)) so that the registered point 
can be set as the destination. 

On the other hand, when the other facilities menu 
16e displayed in the facilities name column of the main 
menu is selected, the individual genre menus 16q such 
as "AMUSEMENT PARKS". "SKIING AREAS". "STA- 
TIONS" and "TOWN OFFICES" belonging to the same 
hierarchy as that of the golf courses of the first genre 
menu 16d are once so enumerated and displayed (as 
shown in Figs. 8(B) and 9) that they can be selected. 
When any of the genre menus 16q is selected, the 
nationwide and individual prefecture menus are enumer- 
ated and displayed for the selected genre menu 16q as 



in case the aforementioned first genre menu 16d is 
selected. After this, a step similar to the aforementioned 
one is executed for the first genre menu 16d. 

The destination setting step 1 will be described in 
5 detail in the following with reference to Figs. 1 0 and 1 1 . 
When the destination setting step 1 is executed, at 
first step S2, the leading (i.e., first) genre name data of 
the index data (as shown in Fig. 6) read out from the disc 
of the external storage unit 1 8 are based to set the lead- 
w ing genre as the first genre, and the routine advances to 
step S4. At this step S4, the genre name data of the lead- 
ing genre read out at preceding step S2 and predeter- 
mined data stored in the disc of the external storage unit 
18 are based to drive and control the cfisplay section 22 
is so that the main menu containing the first genre menu 
16d indicating the names of the first genre, as exempli- 
fied in Fig. 5(B), is displayed in the display 22a. Here, the 
other facilities menu 16e forming one component of the 
main menu corresponds to the menu of a predetermined 
20 hierarchy relating to the invention as set forth in Claims 
1 to 5, whereas the first genre menu I6d corresponds to 
one of the plurality of menus of a lower hierarchy corre- 
sponding to the other facilities menu 16e. By executing 
this step S4, the control section 24 functions as the fourth 
25 control means forming a component of the invention as 
set forth in Claim 1 . Moreover, the f irst genre name data 
stored in the index data have a meaning of the predeter- 
mined information relating to the invention as set forth in 
Claim 1 . 

30 After execution of step S4, the routine advances to 
step S6, at which it is decided whether or not the first 
genre menu 1 6d displayed as the main menu is selected. 
This step S6 is affirmed if the first genre menu 16d is 
selected, and the routine advances to step S8. If a main 
35 menu other than the first genre menu 16d is selected, 
the step S6 is denied, and the routine advances to step 
S10. 

At step S8, the predetermined data stored in the disc 
of the external storage unit 18 are based to drive and 
40 control the display section 22 so that the nationwide and 
individual prefecture menus for the first genre are enu- 
merated and displayed in the display 22a, as exemplified 
in Fig 7(A), and the routine advances to step S12. Here, 
the individual prefecture menus are enumerated and dis- 
45 played in the KANA syllabic order at the back of the 
nationwide menu displayed at the head, so that the select 
keys 1 6i dis played and formed sideways of the individual 
menus can be operated to sel ect the nationwide and indi- 
vidual prefecture menus corresponding to the select 
so keys 16i operated. In case, on the other hand, the page 
scroll keys 16j displayed and formed at the lefthand side 
of the screen of the display 22a, as exemplified in Fig. 
7(A), are operated, the screen can be switched to further 
enumerate and display the individual prefecture menus. 
55 which were not displayed in the just preceding screen, 
in the KANA syllabic order. 

In the page scrolling step to be executed at step S1 2 
subsequent to step S8. as shown in Fig. 1 1 , it is decided 
at first step S80 whether or not the page scrolling key 1 6j 
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is operated. In the absence of this operation, the answer 
of step S80 is denied to end the page scrolling of step 
S12, and the routine advances to step S14. If, on the 
other hand, the page scrolling key 16j is operated, the 
answer of step S80 is affirmed, and the routine advances 5 
to step S82, at which the display screen of the display 
22a is switched in response to the operation of the page 
scrolling key 16j. After this, the page scrolling step S12 
is ended, and the routine advances to step St 4. 

At step S1 4, whether or not any prefecture or nation- 
wide is selected is decided on the basis whether or not 
any of the select keys 16i is operated. If any prefecture 
or nationwide is selected, the step S14 is affirmed, and 
the routine advances to step S16. If, on the other hand, 
any of the select keys 16i is not operated so that neither 
any prefecture nor the nationwide is selected, the step 
S14 is denied, and the routine returns to step S12, at 
which the page scrolling is executed again. 

At step S16, of the data group set of the registered 
point data of individual genres (as schematically shown 
by dotted lines in Fig. 6) read out from the disc of the 
external storage unit 18 on the basis of the point data 
address & size data of the first genre stored at the head 
of the index data, the registered point name data and the 
registered point name rendering data of the data group, 
to which are assigned the attribute data of the selected 
prefecture, are based to drive and control the display 
section 22 so that the registered point names of the first 
genre existing in the selected prefecture are enumerated 
and displayed in the KANA syllabic order in the display 
22a, as exemplified in Fig. 7(B). Incidentally, in case the 
nationwide menu is selected, the attribute data of each 
prefecture are ignored, and all the registered point name 
data and the registered point name rendering data of the 
data group set of the individual genre registered point 
data read out from the disc of the external storage unit 
1 8, as described above, are based to enumerate and dis- 
play the nationwide registered point names of the first 
genre in the KANA syllabic order in the display 22a. By 
executing this step SI 6 as well as the foregoing steps 
S4 and S8 and the later-described step S28, the control 
section 24 functions as the second control means form- 
ing a component of the invention as set forth in Claim 1 . 

If, moreover, the select key 16k is operated with the 
screen of Fig. 7(B) being displayed in the display 22a, 
the menu corresponding to the registered point can be 
selected. If a page scrolling key 1 6m is operated, the dis- 
play screen can be switched to enumerate and display 
the menu of another registered point. This capability is 
identical to the aforementioned case in which menus of 
the nationwide and individual prefecture are enumerated 
and displayed, as exemplified in Fig. 7(A). 

At the page scrolling step S18 (as shown in Fig. 1 1) 
to be executed subsequent to step S1 6, as at the afore- 
mentioned step SI 2, it is decided (at step S80) whether 
or not the page scrolling key 16m is operated. If this key 
16m is operated, the display screen of the display 22a is 
switched (at S82), and the routine advances to step S20. 



If, on the other hand, the page scrolling key 16m is not 
operated, the routine instantly advances to step S20. 

At step S20, whether or not any of the registered 
points is selected is decided on the basis whether or not 
any of the select keys 1 6k is operated. If none of the reg- 
istered points is selected, the step S20 is denied, and 
the routine returns to step S1 8 to execute the page scroll- 
ing step. If, on the other hand, a registered point of the 
menu corresponding to a select key 16k is selected by 
operating any select key 16k, the step S20 is affirmed, 
and the routine advances to step S22. 

At step S22, the point E.L. & N.L. data and the map 
display scale data in the same data group as that of the 
registered point name data indicating the registered 
point name selected are based to retrieve the map data 
stored in the disc of the external storage unit 1 8. By driv- 
ing and controlling the display section 22 on the basis of 
the retrieval result, the map around the registered point 
selected is displayed in the display 22a, as exemplified 
in Fig. 8(A). By executing this step S22, the control sec- 
tion 24 functions as the first control means forming a 
component of the invention as set forth in Claim 1 . By 
additionally executing the aforementioned step S8 and 
step S16 and the later-described step S28, moreover, 
the control section 24 further functions as the third con- 
trol means forming a component of the invention as set 
forth in Claim 1. 

If, on the other hand, a set key 16n displayed in the 
lower side of the screen being displayed in the display 
22a, as shown in Fig. 8(A), is operated, the central posi- 
tion of the map being displayed at the operation time can 
be set as the destination. If, moreover, a position chang- 
ing key 16p is operated, the central position of the map 
being displayed at the operation time can be changed. 

At step S24 subsequent to step S22, it is decided 
whether or not the set key 16n is operated. Without this 
operation, the execution is awaited till the set key 16n is 
operated. If, on the other hand, the set key 16n is oper- 
ated, the answer of step S24 is affirmed, and the routine 
advances to step S26. At this step S26, the central posi- 
tion of the map being displayed at the operation time is 
set. and the destination setting step 1 is ended. 

If, on the other hand, it is decided at the aforemen- 
tioned step S6 that the first genre menu 16d is not 
selected with the main menu being displayed in the dis- 
play 22a, as exemplified in Fig. 5(B), the routine 
advances to step S10, at which it is decided whether or 
not the other facilities menu 16e is selected. 

If the other facilities menu I6e is selected, the 
answer of step S10 is affirmed, and the routine advances 
to step S28. If the other facilities menu 16e is not 
selected, on the other hand, the answer of step S10 is 
denied, and the routine advances to the later-described 
step S34. 

At step S28, all the genre name data other than the 
leading genre name data of the index data, as shown in 
Fig. 6, are read out from the disc of the external storage 
unit 18 and are based to drive and con trol the display 
section 22 so that the plurality of genre menus 1 6q of the 
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same hierarchy as that of the aforementioned first genre 
menu 16d are enumerated and displayed in the display 
22a, as exemplified in Fig. 8(B). 

If a page scrolling key 16r displayed and formed in 
the lower corner of the screen displayed in the display 
22a, as exemplified in Fig. 8(B), the page (i.e., the last 
page for the indication "BACK* 1 ) and the screen is 
switched to the next page for the indication "FORTH" dis- 
played in the page scrolling key 16r so that the genre 
menu 16q, which is not found in the screen before 
switched, can be displayed in the display 22a, as exem- 
plified in Figs. 9(A) and 9(B). 

At the page scrolling step S30 subsequent to step 
S28, as in the case of the aforementioned page scrolling 
step S12, it is decided at step S80 whether or not the 
page scrolling step shown in Fig. 1 1 is executed so that 
the page scrolling key 16r is operated. If this operation 
is executed, the routine advances to step S82, at which 
the screen is switched to that page which is displayed in 
the page scrolling key 16r, so that another genre menu 
is displayed in the display 22a. After this, the present step 
is ended, and the routine advances to step S32. If, on 
the other hand, it is decided at step S80 that the page 
scrolling key 16r is not operated, the present step is 
instantly ended, and the routine advances to step S32. 

At step S32, whether or not any genre menu 16q is 
selected is decided on the basis of the presence or 
absence of the touching operation. If any genre menu 
16q is touched and selected, the answer of step S32 is 
affirmed, and the routine advances to the aforemen- 
tioned step S8. At this step S8, the predetermined data 
stored in the disc of the external storage unit 18 are read 
to drive and control the display section 22 so that the 
nationwide and individual prefecture menus for the 
selected genre are enumerated and displayed in the dis- 
play 22a as in the aforementioned case exemplified in 
Fig. 7(A). After this, the steps at and after S8 are subse- 
quently executed like the case in which the aforemen- 
tioned first genre menu 16d is selected. If, on the other 
hand, it is decided at step S32 that none of the genre 
menus 16q is selected, the routine returns to step S30, 
at which the page scrolling step is executed again. 

If it is decided at the aforementioned step S10 that 
the other facilities menu 16e is not selected, the routine 
advances to step S34, at which it is decided whether or 
not the main menu such as the telephone number menu 
16f, the address menu 16g or the home menu 16h other 
than the first genre menu 16d and the other facilities 
menu 16e is selected in the screen of the main menu, as 
exemplified in Fig. 5(B). If any of those other menus is 
selected, the answer of step S34 is denied, and the rou- 
tine returns to step S6, at which the aforementioned step 
is executed again. If, on the other hand, it is decided at 
step S34 that another main menu is selected, the answer 
of step S34 is affirmed, and the routine advances to step 
S36, at which the individual menu steps are executed 
according to the selected main menus. After this, the rou- 
tine advances to step S38, at which it is decided whether 
or not the destination is set. If, moreover, the destination 



is set as a result of the execution of the individual menu 
steps of step S36, the answer of step S38 is affirmed, 
and the destination setting step 1 is ended. 

Here, in case the telephone number menu 16f is 

5 selected, for example, the operation for setting the des- 
tination is executed by inputting the telephone number 
of the destination. In case the address menu 16g is 
selected, on the other hand, the operation for setting the 
destination is executed by inputting the address of the 

10 destination. 

The step S36 in which the destintaion is set by input- 
ting a telephone number according to claims 6 and 7 will 
be described later on. 

In the destination setting step 1 thus far described 

is in detail, the first genre menu 1 6d of the same hierarchy 
as that of the genre menu 1 6q of the lower hierarchy, as 
enumerated and displayed in case the other facilities 
menu 16e is selected, is displayed as well as the other 
facilities menu 16e (at S4, as exemplified in Fig. 5(B)) in 

20 the main menu displayed in the display 22a. If the first 
genre menu 16d is selected (if YES at S6), the nation- 
wide and individual prefecture menus are instantly enu- 
merated and displayed (at S8, as exemplified in Fig. 
7(B)). 

25 Therefore, here will be compared the case, in which 
the first genre menu 16d is selected, and the case in 
which the genre menu 16q other than the first genre 
menu 16d is selected. In the latter case, the nationwide 
and individual prefecture menus are not enumerated and 

30 displayed (at S8) before any genre menu 1 6q is selected 
(if YES at S28 and S32, as enumerated in Figs. 8(B) and 
9), from the plurality of genre menus 16q which are enu- 
merated and displayed by once selecting the other facil- 
ities menu 16e (if YES at S10). Thus, the former has a 

35 higher operation efficiency because it does not require 
the operation for selecting the other facilities menu 1 6e. 

In the first embodiment, therefore, the genre name 
data for displaying the genre menu to be frequently used 
by the operator are stored as the first genre name data 

40 of the index data in the disc of the external storage unit 
18 so that the genre menu to be frequently selected is 
displayed as the first genre menu 1 6d in the main menu. 
As a result, the destination can be efficiently set by 
selecting the genre names. 

45 Incidentally, when the genre menu to be frequently 
used by the operator is to be determined, for each kind 
of the vehicle for mounting the navigation system 10, for 
example, the tastes of the user to be imagined as the 
driver or passenger of the vehicle may be estimated so 

so that they may be taken into consideration. (In case the 
navigation system 10 is to be mounted on a vehicle of 
outdoor type, for example, the genre name data for dis- 
playing the genre menu "CAMPSITES" are stored in 
advance in the head of the index data of the disc of the 

55 external storage unit 18 of the navigation system 10 so 
that the genre "CAMPSITES" may be displayed as the 
first genre menu 16d). 

A second embodiment of the present invention will 
be described in the following while stressing the differ- 
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encesfromtheforegoingfirst embodiment. In the second 
embodiment, with the same construction as that of the 
first embodiment having been described with reference 
to Figs. 4, 5(A) and 6, the control section 24 executes a 
destination setting step 2, as shown in the flow charts of 
Figs. 12 and 13. Of the individual steps in the flow charts 
of Figs. 12 and 13, the steps having the same contents 
as those of the first embodiment, as described withref-~ 
erence to Figs. 10 and 1 1 , will not be described but be 
related thereto merely by adding numerals 200 to the 
steps of the first embodiment. 

In the destination setting step 2 of the second 
embodiment, the first genre menu 16d to be displayed 
together with the main menu in the display 22a is set on 
the basis of the genre name data indicating the genre 
menu 1 6q selected at the destination setting step 2 which 
has been executed at the last (or more previous) opera- 
tion and stored in the backup RAM in the RAM 30. As a 
result, what is displayed as the first genre menu 16d in 
the main menu in the second embodiment is the genre 
menu 16q which is selected at the destination setting 
step 2 executed at the last (or more previous) operation. 

The destination setting step 2 of the second embod- 
iment will be described in detail with reference to Figs. 
1 2 and 13. When the destination setting step 2 is started, 
at first step S202, the first genre menu 1 6d is set on the 
basis of the genre name data stored in the backup RAM 
in the RAM 30. 

Incidentally, at this step S202, before the first genre 
menu 16d is set, it is once confirmed whether or not the 
genre name data stored in the backup RAM are stored 
in the index data in the disc of the exter nal storage unit 
18. If stored, the first genre menu 16d is set on the basis 
of the genre name data stored in the backup RAM, as 
described above. As an exceptional case, however, if the 
genre name data stored in the backup RAM are not 
stored in the index data, the first genre menu 16d is set 
on the basis of not the genre name data stored in the 
backup RAM but the genre name data stored at first in 
the index data. This exception is an extremely excep- 
tional case to be invited by the following cause. For exam- 
ple, it is conceivable that the genre name data stored in 
the index data may be different between the discs of the 
old and new year editions. Then, at the destination set- 
ting step 2 to be executed immediately after the disc is 
renewed from the old to new year editions, the genre 
name data in the backup RAM written on the basis of the 
index data of the disc of the old year edition may fail to 
be stored in the index data of the disc of the new edition. 
Moreover, this exceptional case has little relation to the 
gist of the present invention, and the following descrip- 
tion will be made while eliminating the exceptional case. 

At step S204 subsequent to step S202. the genre 
name data stored in the backup RAM and the predeter 
mined data stored in the disc of the external storage unit 
18 are based to drive and control the display section 22 
so that the main menu containing the first genre menu 
16d set at step S202 is displayed in the display 22a, as 
exemplified in Fig. 5(B). 



The steps S206 to S226 to be executed subsequent 
to step S204 are similar to those of steps S6 to S26 to 
be executed in the aforementioned first embodiment. 
Moreover, the steps S210 and S228 to S232, which 

5 are to be reached if it is decided at step S206 subsequent 
to step S204 that the first genre menu 1 6d is not selected, 
are substantially similar to those of steps S10 and S28 
to S32 to be executed in the foregoing first embodiment. 
In the second embodiment, however, the routine 

w does not advance directly to step S8 in the least, for enu- 
merating and displaying the nationwide and individual 
prefecture menus of the selected genre, as in the first 
embodiment, immediately after the answer of step S232 
is affirmed, that is, after any of the genre menus 16q is 

15 selected in the screen of the display 22a, as exemplified 
in Figs. 8(B) and 9. In the second embodiment, on the 
contrary, the step S233 is once executed to write and 
latch the genre name data for displaying the selected 
genre menu 16q in a predetermined region of the RAM 

20 30, and the routine then advances to step S208, at which 
the nationwide and individual prefecture menus are enu- 
merated and displayed for the selected genre. 

After the destination is set by executing the steps 
S208 to S226, the routine advances to step S250 shown 

25 in Fig. 13, at which it is decided whether or not the genre 
name data are latched in the predetermined* region of 
the RAM 30 by executing the preceding step S233. If the 
genre name data are latched in the RAM 30. the answer 
of step S250 is affirmed, and the routine advances to 

30 step S252, at which the genre name data for the basis 
of setting the first genre menu 16d at step S202 for the 
subsequent destination setting step 2 are updated by 
writing the genre name data in the backup RAM. After 
this, the destination setting step 2 is ended. By executing 

35 this step S252 as well as the aforementioned step S233, 
the control section 24 functions as the learning means 
forming a component of the invention as set forth in 
Claim 2. 

If, on the other hand, none of the genre name data 
40 is latched in the predetermined region of the RAM 30, 
the answer of step S250 is denied, and the routine skips 
the step S252 to instantly end the destination setting step 

2. 

At the destination setting step 2, therefore, if the first 
45 genre menu 16d is selected (if YES at S206) in the main 
menu, the genre name data in the backup RAM are not 
updated (if NO at S250). As a result, the genre menu like 
the previous one is also used as the first genre menu 1 6d 
at the next destination setting step 2 and is displayed 
so together with the main menu in the display 22a. 

In case, on the other hand, the other facilities menu 
16e is selected (if NO at S206 and if YES at S210) in the 
main menu so that any of the genre menus 1 6q, as exem- 
plified in Figs. 8(B) and 9. is selected (if YES at S232). 
55 the genre name data for displaying the selected genre 
menu 16q are written and latched (at S233) in a prede- 
termined region of the RAM 30. Before the end of the 
destination setting step 2, the genre name data in the 
backup RAM are updated (if YES at S250, and at S252) 
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on the basis of the genre name data latched in the RAM 
30. At the subsequent destination setting step 2, the 
genre menu 16q selected at the last step is used as the 
first genre menu and is displayed together with the main 
menu in the display 22a. i 

In the second embodiment, therefore, the genre 
menu selected at the previous destination setting time is 
used as the first genre menu and is displayed together 
with the main menu in the display 22a. As a result, in 
case the genre menu selected at the time of setting the 
previous destination is to be selected again, the first 
genre menu may be selected. As has been described in 
connection with the first embodiment, therefore, the 
operation of selecting the other facilities menu 1 6e need 
not be selected in the least for enumerating and display- 
ing the genre menus I6q, as has been described in con- 
nection with the first embodiment. As a result, the trouble 
for the necessity can be eliminated to improve the oper- 
ation efficiency for selecting the same genre as the pre- 
vious one when the destination is to be set. 

As exemplified in Figs. 8(B) and 9, on the other hand, 
all the genre menus 16q cannot be displayed in one 
screen of the display 22a, and the page scrolling key 1 6r 
may have to be operated many times to search a desired 
one from all the genre menus I6q. If. in this case, the 
desired genre menu is used as the first genre menu 1 6d 
by using the navigation system 10 of the first embodi- 
ment or the second embodiment, it is unnecessary to 
operate the page scrolling key 16r so as to retrieve the 
genre menus which are enumerated and displayed over 
a plurality of screens, so that the operation efficiency can 
be improved. Thus, the first and second embodiments 
are especially effective in case ail the genre menus 16q 
are enumerated and displayed over the plurality of 
screens, as exemplified in Figs. 8(B) and 9, in the small 
display 22a of the vehicular navigation system 10 to be 
mounted in a space-limited compartment. 

Incidentally, in the second embodiment, the genre 
menu, as selected at the last time, is used as the first 
genre menu. Alternatively, there may be provided coun- 
ter means for counting the number of selections of each 
of all the genre menus, so that the genre menu of the 
largest selection number may be displayed as the first 
genre menu in the main menu on the basis of the calcu- 
lation result. Then, the operation efficiency can be further 
enhanced. 

In the first and second embodiments, moreover, not 
only the other facilities menu 16e as the menu of a pre- 
determined hierarchy but also one of the genre menus 
or the menu of a subsequent hierarchy is displayed as 
the first genre menu in the main menu. However, the 
menu to be displayed together with the other facilities 
menu 16e should not be limited to the menu of the hier- 
archy subsequent to that of the menu of the predeter- 
mined hierarchy. For example, together with the other 
facilities menu 1 6e, the menu of the lower hierarchy than 
the subsequent one of the menu of the predetermined 
hierarchy, such as the menu of GOLF COURSES OF 
AICHI or AICHI CC can be displayed in the main menu 



to further improve the efficiency of the menu selecting 
operation. In this case, as the gap between the prede- 
termined hierarchy and the lower hierarchy having the 
menu to be displayed together with the menu of the 
- former hierarchy is enlarged to increase the more the 
hierajchies to be interposed between the aforemen- 
tioned two hierarchies, the number of the menu selecting 
operations to be omitted for selecting the menu of the 
lower hierarchy grows the larger so that the merit of 
to employing the present invention rises to the higher level. 
In the first and second embodiments, moreover, the 
menu of the lower hierarchy to be displayed together with 
the other facilities menu 16e as the menu of the prede- 
termined hierarchy is limited to the first genre menu 1 6d. 
15 However, the first genre menu should not be limited to 
the one menu 16d. but the efficiency of the menu select- 
ing operation can be further improved by providing a sec- 
ond genre menu and a third genre menu, for example, 
and by displaying those second and/or third genre 
20 menus as well as the first genre menu together with the 
menu of the predetermined hierarchy in the main menu. 
If, for example, three or so of the menus of the lower hier- 
archy, as selected in the past, that is, either the three 
menus selected in the near past or the three menus 
25 selected in the past and having the high frequencies are 
displayed together with the menu of the present invention 
hierarchy, there can be achieved remarkably high con- 
venience and operation efficiency. 

As shown in Figs. 10 and 12, the steps S36 and 
30 S236 can be used to set a destination by inputting a tel- 
ephone number. This action will be described in connec- 
tion with Figs. 15 and 16. 

Firstly, it is to be mentioned that the storage medium 
such as the CD-ROM, which is accurately stored in 
35 advance with all the nationwide addresses and tele- 
phone numbers, is extremely difficult to manufacture, 
because the address names and the telephone numbers 
will change with lapse of time. Specifically, the address 
names may change according to the change in the 
40 administrative division, and a new address may be set 
according to the preparation of housing sites. On the 
other hand, the telephone numbers may be frequently 
renewed or abolished even for one year for which the tel- 
ephone directory or the standard materials for storing the 
45 storage medium with the telephone numbers is revised. 
Thus, it is difficult to prepare the storage medium 
which is completely stored with all the addresses and the 
telephone numbers. When the destination or the present 
place is to be set. the address or telephone number 
so inputted may fail to reside in the storage medium. In this 
case, it would be convenient to give a clue (in the form 
of the "landmark") for the operator to reach the desired 
position. This convenience can be achieved by the func- 
tion which is exhibited by the navigation system 10. 
55 On the contrary, however, a plurality of telephone 
numbers can exist in one point as in the case of a building 
housing a number of independent business institutions, 
so that the number of telephone numbers is far larger 
than that of the addresses. Since, moreover, there are 
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the secret telephone numbers which are not known to 
those other than specific persons, it is far difficult to pre- 
pare the storage medium stored with all the telephone 
numbers than to prepare the storage medium stored with 
all the addresses. Thus, the navigation system 10 is 
required more for the case, in which the destination is 
set by inputting a telephone number, than the case in 
"which th^destihWomsTsefb^ 

In connection with the screen example of the display 
22a shown in Fig. 5(B), the destination setting step (as 
will be shortly referred to as the "present step"), which is 
effected by inputting a telephone number as the informa- 
tion relating to the position and started by touching a tel- 
ephone number menu key 16f having the letters "TEL. 
NO." enclosed by a rectangle, will be described with rel- 
erence to the flow charts of Figs. 16 and 17. 

According to the summary of the present step, it is 
decided at steps S312, S314 and S318 whether or not 
the data inputted as the position related information from 
a ten-key 16s and indicating a telephone number, are 
stored in the external storage unit 18. If the input tele- 
phone number is stored as the data, the routine 
advances to steps S320 to S324, at which the neighbour- 
hood of the position of the telephone having the input 
number is set as the destination. If, on the contrary, the 
input telephone number is not stored as the data in the 
external memory unit 18, the routine advances through 
steps S326 to S350. As a result, the neighbourhood 
searching step for displaying and selecting the landmark 
in accordance with the gist of the present invention is 
executed to set the neighbourhood of the place, in which 
the landmark selected by the operator exists, as the des- 
tination. 

The present step will be described in more detail. In 
the present step, at the first step S312, there are dis- 
played in the display 22a both the ten- key 16s as the 
input means or a component of each of the inventions 
as set forth in Claims 6 and 7 and the message "INPUT 
TEL. NO. FROM TOLL NO.", as shown in Fig. 18(A). 
Then, the routine advances to step S314, at which it is 
decided whether or not the toll/local office number data 
indicating the numeral series of six or less figures from 
the first, as inputted by touching thie ten-key 16s, are 
within the toll/local office number list read out from the 
external memory unit 18. Unless there are the data indi- 
cating the input office number, the decision of NOT is 
made at step S314, and the routine advances to step 
S316, at which the error message "INPUT TEL. NO. 
WAS NOT COLLECTED" is displayed in the display 22a, 
until the routine is returned to step S312. 

If, on the contrary, the toll/local office number data 
indicating the input office number is in the toll/local office 
number list, the decision of YES is made at step S3 14, 
and the routine advances to step S318. At step S318, it 
is decided whether or not the data indicating the sub- 
scriber's number or the numeral series inputted subse- 
quent to the input of the office number which has been 
decided as exists as the toll/local office number data are 
as the subscriber's number data in the data group set of 



the subscriber's number list which is read out from the 
external memory unit 18 on the basis of the subscriber's 
number address & size data in the same data group as 
those toll/local office number data. 

5 If such subscriber s number data are present, the 

decision of YES is made at step S318, and the routine 
advances to step S320. At step S320, on the basis of the 
name data in the same data group as that of the sub- 
scriber's number data decided to exist at step S31 8, the 

10 display section 22 is driven and controlled so that the 
message for transmitting the subscriber's name of the 
input telephone number is displayed in the display 22a, 
as shown in Fig. 18(B). After this, on the basis of the point 
E.L. % N.L data and the map display scale data in the 

15 same data group as that of the subscriber's number data, 
the map data stored in the external storage unit 18 are 
retrieved to read out the predetermined map data. On 
the basis of the map data thus read out and the afore- 
mentioned name data, the display section 22 is driven 

20 and controlled so that the map around the position of the 
telephone of the input telephone number and the owner 
of the telephone number are displayed on the display 
22a, as shown in Fig. 19(A). 

Specifically, the telephone number "0529356262" is 

25 inputted by the ten-key 1 6s displayed in the screen of the 
display 22a. as specifically shown in Figs. 18 and 19(A). 
Then, the first sixf igures "052935" indicating the toll/local 
office number data are searched from the toll/local office 
number list (i.e., YES at S3 14). Then, the subscriber's 

30 number data indicating the inputted subscriber's number 
"6262" are searched (i.e., YES at S3 16) from the data 
group set of the subscriber's number list which is read 
out on the basis of the subscriber's number address & 
size data in the same data group as that of the toll/local 

35 office number data indicating "052935". On the basis of 
the point E.L. & N.L. data and the map display scale data 
in the same data group as that of the searched sub- 
scriber's number data, the map data stored in the exter- 
nal storage unit 18 are retrieved to read out the 

40 predetermined map data. On the basis of the name data 
in the same data group as that of the map data read out 
and the aforementioned subscriber's number data, the 
name of "TOKUGAWA ART MUSEUM", i.e., the owner 
of the input telephone number and the map around the 

45 position of the same are displayed in the display 22a (at 
S320). 

Subsequent to step S320, the routine advances to 
step S322. At step S322, it is decided whether or not the 
setting operation to set the center portion of the map 

so being displayed as the destination is effected by touching 
a set key 16n which has the letters "SET enclosed by a 
rectangle at the righthand lower portion of the screen of 
the display 22a, as shown in Fig. 19(A). 

Without such setting operation, the decision of NO 

55 is made at step S322, and the setting operation is 
awaited. With this setting operation, on the contrary, the 
decision of YES is made at step S322, and the routine 
advances to step S324, at which the center position of 
the map displayed in the display 22a at the setting time 
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is set as the destination. After this, the present step is 
ended, and the routine subsequently advances to step 
S380 of Fig. 1 5 so that the aforementioned route search- 
ing step is executed. 

When, moreover, it is decided at step S318 that 
the data indicating the input subscriber's number are not 
present as the subscribers number data in the data 
group set of the subscriber's number list read out from 
the external storage unit 18, the decision of NO is made 
at step S3 18. and the routine advances to step S326. 
When this decision of NO is made at step S3 18, the con- 
trol section 24 functions as the detect means of the 
invention as set forth in Claim 7. 

At step S326, as shown in Fig. 19(B), the input tel- 
ephone number, its failure to be collected, and the mes- 
sage "NEAREST MAP WILL BE DISPLAYED" are 
displayed. After this, on the basis of the representative 
point E.L & N.L data and the map display scale data in 
the same data group as that of the toll/local off ice number 
data indicating the office number already inputted, the 
map data stored in the external storage unit 18 are 
retrieved to read out the predetermined map data. On 
the basis of the map data read out, the display section 
22 is driven and controlled so that the name of the area, 
to which is assigned the input office number, and the rep- 
resentative point in that area are displayed in the display 
22a, as shown in Fig. 20(A). and the routine then 
advances to step S328. 

At step S328, it is decided whether or not the setting 
operation for setting the center position of the map being 
displayed in the display 22a as the destination is exe- 
cuted by touching the set key 16n which is displayed at 
the righthand lower but central portion of the screen of 
the display 22a, as shown in Fig. 20(A). 

If this setting operation is executed, the decision of 
YES is made at step S328, and the routine advances to 
step S324, at which the center position of the map dis- 
played in the display 22a at the setting time is set as the 
destination. After this, the present step is ended, and the 
routine subsequently advances to step S380 of Fig. 15, 
at which the aforementioned route searching step is exe- 
cuted. 

If. on the contrary, the setting operation is not exe- 
cuted with the screen shown in Fig. 20(A) being dis- 
played in the display 22a. the decision of NO is made at 
step S328, and the routine advances to step S330, at 
which it is decided whether or not a neighbourhood 
retrieval key 1 6t displayed at the lefthand lower and cen- 
tral portion of the screen of the display 22a is touched. 

If the neighbourhood retrieval key 16t is not touched, 
the decision of NO is made at step S330. and the routine 
is returned to step S328. If, on the contrary, the neigh- 
bourhood retrieval key 16t is touched, the decision of 
YES is made at step S330. and the routine advances to 
step S350. at which the neighbourhood retrieval shown 
inRg. 17 is executed. 

Incidentally, if a detail key 16u or a wide range key 
16v displayed at the lefthand corner of the screen are 
touched with the screen shown in Fig. 20(A) being dis- 



played in the display 22a, the map being displayed has 
its scale enlarged or reduced to change into a detailed 
map or a wide range map. If, on the other hand, a scroll 
key 16w displayed radially from the center of the map 
5 being displayed in a similar screen is touched, the map 
being displayed can be scrolled in the direction of arrow. 

When the neighbourhood retrieval shown in Fig. 17 
is executed, at first step S352, on the basis of all the 
genre name data existing in the data group set of the 
io landmark genre list read out from the external memory 
unit 18 on the basis of the landmark genre address & 
size data in the same data group as that of the toll/local 
office number data indicating the inputted office number, 
the display section 22 is driven and controlled so that 
15 genre keys 1 6x, in which all the landmarks existing in the 
assigned area of the inputted office number are individ- 
ually classified to have the genre names enclosed by rec- 
tangles, are displayed together with the input telephone 
number in the display 22a. as shown in Fig. 20(B). 
20 Subsequent to step S352, the routine advances to 
step S354, at which it is decided whether or not the genre 
indicated by the operated genre key 16x is selected by 
touching any of the genre keys 16x. 

If none of the genre keys 1 6x is touched, the decision 
25 of NO is made at step S354, and the touching operation 
of any of the genre keys 1 6x is awaited. If. on the contrary, 
any of the genre keys 16x is touched, it is decided that 
the genre indicated by the touched genre key 16x is 
selected, and the routine advances to step S356. 
30 At step S356, on the basis of the landmark point 
address & size data in the same data group as that of 
the genre name data indicating the selected genre name 
in the data group set of the landmark genre list used as 
the basis when the genre names are enumerated and 
35 displayed in the display 22a at step S352, the data group 
set of the landmark point list is read out from the external 
storage unit 18. On the basis of all the point name data 
and the point name rendering data in the read data group 
set, the display section 22 is driven and controlled not 
40 only the selected genre names but also all the names of 
the landmarks existing in the assigned area of the input- 
ted office number and classified into the selected genre 
are enumerated and displayed in the KANA syllabic 
order in the display 22a, as shown in Fig. 21 (A). By exe- 
45 cuting this operation of step S356, the control section 24 
functions as the first control means forming a component 
of the invention as set forth in Claim 6 and as the second 
control means forming a component of the invention as 
set forth in Claim 7. 
so Incidentally, in case all the landmark names to be 
thus enumerated and displayed cannot be displayed at 
one time in the display 22a, a page scroll key 1 6j, as dis- 
played at the lefthand side portion of the display screen 
of Fig. 21(A) is touched to switch the display screen, as 
55 will be described at steps S360 and S362. so that the 
names of landmarks which were not display in the screen 
before switched can be sequentially enumerated and 
displayed in the KANA syllabic order. 
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At step S358 to be executed subsequent to step 
S356, it is decided whether or not a landmark corre- 
sponding to an operated select key 16i is selected by 
touching the select key 16i which is displayed in a rec- 
tangular shape at the lefthand side of the name of each 
landmark, as shown in Fig. 21(A). This select key 1 6i has 
a meaning as the select means forming a component of 
each of the inventions as set forth in Claims 6 and 7. 

If any of the select keys 16i is not operated, the rou- 
tine advances from step S358 to step S360, at which it 
is decided whether or not the page scroll key 1 6j is oper- 
ated. If this page scroll key 16j is not operated, the deci- 
sion of NO is made at step S360, and the routine is 
quickly returned to step S358. If, on the contrary, the 
page scroll key 16j is operated, the routine advances 
from step S360 to step S362, at which the display screen 
of the display 22a is switched so that the names of the 
landmarks which were not displayed before the opera- 
tion of the page scroll key 16j are enumerated and dis- 
played in the display 22a, and the routine is then returned 
to step S358. 

Incidentally, each time the beginning sound of the 
names of the landmarks enumerated and displayed in 
the KANA syllabic order becomes different, the KANA 
name expressing the beginning sound of the landmark 
name is displayed in the select key 16i corresponding to 
the first landmark having the different sound. 
Moreover, the display screen is switched by touching the 
page scroll key 16j displayed as the "KANA SYLLA- 
BARY" so that the landmark corresponding to the select 
key 16i indicating the next sound of the beginning sound 
of the landmark displayed at the end of the enumerated 
display just before the touching operation is displayed at 
the beginning of the enumeration. 

Moreover, when the landmark is selected by touch- 
ing the select key 16i, the decision of YES is made at 
step S358, and the routine advances to step S364. At 
this step S364, of the data group set of the landmark 
point list providing the basis for enumerating and display- 
ing in the display 22a at step S356, the point E.L. & N.L. 
data and the map display scale in the same data group 
as that of the landmark point name data of the selected 
landmark are based to retrieve the map data stored in 
the external storage unit 18 to read out the predeter- 
mined map data, upon which the display section 22 is 
driven and controlled so that the map around the place 
of the selected landmark is displayed in the display 22a, 
as shown in Fig. 21 (B). At the time of executing this step 
S364, the control section 24 functions as the retrieve 
means forming a component of each of the inventions as 
set forth in Claims 6 and 7. 

Incidentally, in the map screen shown in Fig. 21(B), 
too, the reduction scale of the map being displayed can 
be switched to a wider range map by touching the wide 
range key 16v, as has been described with reference to 
Fig. 20(A), and the map can be scrolled by touching the 
scroll key 16w. 

After the execution of step S364, the neighbourhood 
retrieving step is ended, and the routine is returned to 



step S322, at which it is decided whether nor not the set 
key 16n is operated, as described before. If it is decided 
that the set key 1 6n is not operated, the operation of step 
S322 is repeated to await the operation of the set key 

5 16n. If this set key 16n is operated, on the contrary, the 
decision of YES is made at step S322, and the routine 
advances to step S324, at which the position of a land- 
— — mark around the map being displayed in the display 22a 
is set as the destination. After this, the present step is 

w ended, and the routine subsequently advances to step 
S380 of Fig. 15, at which the aforementioned route 
searching step is executed. 

Thus, the routine till the map around the position of 
the landmark selected by the operator is displayed in the 

15 display 22a by executing the neighbourhood retrieving 
step after the unregistered telephone number is inputted 
will be specifically described with reference to Figs. 
18(A), 19(B), 20 and 21. 

Specifically, an unregistered telephone number 

20 such as "0566991 111". which is not stored in the external 
storage unit 1 8, is inputted at first by the ten-key 1 6s dis- 
played in the screen of the display 22 shown in Fig. 1 8(A). 
Then, the toll/local office number data indicating 
"056699" is retrieved in the toll/local office number list. 

25 Since, however, the subscriber's number data indicating 
the subscriber's number "1 1 11" is not in the data group 
set of the subscriber's number list belonging to "056699" 
(that is, NO at S318), the messages, as indicated in Fig. 
1 9(B), are displayed in the display 22a. After this, the rep- 

30 resentative point E.L. & N.L. data in the same data group 
as that of the toll/local office number data indicating 
"056999" are based to display the map around the rep- 
resentative point of ANJO CITY OF AICHI PREFEC- 
TURE in the display 22a (at S326). 

35 When the neighbourhood retrieval key 16t is 
touched, moreover, all the genre name data in the data 
group set of the landmark genre list read out from the 
external storage unit 18 on the basis of the landmark 
genre address & size data in the same data group as that 

40 of the toll/local office number data indicating "056699" 
are based to display, in the display 22a, the genre keys 
16x in which the four genres "INTERSECTION", "TOWN 
NAME", "STATION" and "OFFICE" classified from all the 
landmarks existing in ANJO CITY or the assigned area 

45 of the office number "056699" are enclosed by rectan- 
gles (at S352). 

If, in this state, the genre key 16x of the "INTERSEC- 
TION" is touched, of the data group set of the landmark 
genre list belonging to "056699", the point name data 

so and the point name rendering data in the data group set 
of the landmark point list read out from the external stor- 
age unit 18 on the basis of the landmark point address 
& size data in the same data group as that of the genre 
name data indicating the "INTERSECTION" are based 

55 to enumerate and display all the intersection names 
existing in the ANJO CITY, in the display 22a in the KANA 
syllabic order, as shown in Fig. 21(A). 

When the select key 16i corresponding to "AKA- 
MATSU" is touched, moreover, the point E.L. & N.L. data 
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and the map display scale data in the same data group 
as that of the point name data indicating "AKAMATSU" 
are based to retrieve the map data stored in the external 
storage unit 18 and to read out the predetermined map 
data and these map data are based to display the map 
around the AKAMATSU INTERSECTION in ANJO CITY 
of AICHI PREFECTURE, in the display 22a. as shown 
in Fig. 21(B). 

As has been described in detail hereinbefore, 
according to the present embodiment, even if an unreg- 
istered telephone number which is not stored in the 
external storage unit 18 is inputted: by executing the 
neighbourhood retrieval by touching the neighbourhood 
retrieval key 16t, the names of the genres having classi- 
fied the landmarks existing in the assigned area of the 
office number can be enumerated and displayed (at 
S352); by touching the genre key 16x, the landmarks 
classified into the selected genre can be enumerated 
and displayed (i.e., YES at S354. and at S356); and by 
touching the select key 16i from the landmarks enumer- 
ated and displayed, the map around the selected land- 
mark can be displayed. 

As a result, according to the present embodiment, 
even in case the telephone number as the destination 
position related information known to the operator is not 
stored as the telephone number data (i.e., the toll/local 
office number data + the subscriber's number data) in 
the external storage unit 18. the area in the neighbour- 
hood of the point corresponding to the telephone number 
as the position related office number is decided, if the 
telephone number is inputted, as the assigned area of 
the toll/local office number on the basis of the toll/local 
office number of the input telephone number so that the 
landmarks existing in the area are retrieved on the basis 
of the landmark genre address & size data and the land- 
mark point address & size data in the toll/local office 
number list. On the basis of the retrieved result, those of 
the landmarks enumerated and displayed in the display 
22a, which are known to the operator, are selected so 
that the map around the position of the landmark is dis- 
played. By operating the wide range key 16v and the 
scroll key 16w, the destination can be easily searched 
on the map by using the position of the landmark as a 
clue. 

By operating the set key 16n with the map around 
the position of the selected landmark being displayed in 
the display 22a, moreover, the landmark position is set 
as a tentative destination to execute the route retrieval 
and is actually reached according to the guidance of the 
navigation system 10. After this, the desired destination 
is actually searched with ease by using the landmark 
position as a clue. 

Even in case none of the enumerated and displayed 
landmarks is known to the operator, the landmark, e.g.. 
the station or town office in the neighbourhood of a 
desired destination, which can provide the information 
on the position of the desired object if actually called at. 
is selected and set as a tentative destination so that the 
vehicle can be guided to the tentative destination. 



According to the present embodiment, it is easy to 
achieve a due to reach the desired destination. 

Incidentally, in the present embodiment, after it is 
decided that the input telephone number is not stored in 
5 the storage unit 18 and before the names a plurality of 
landmarks existing in the assigned area of the toll/local 
office number are enumerated and displayed on the 
basis of the toll/local office number data, a plurality of 
genre names having classified the plurality of landmarks 
10 existing in that area are retrieved on the basis of the 
genre name data and displayed in the display 22a in 
accordance with the retrieved result so that the user can 
select the genre names. As a result, the user operates 
the genre key 16x to select the genre having classified 
15 the desired landmark and enumerates and displays the 
landmarks belonging to that genre so that the desired 
landmark can be selected by operating the select key 16i. 
As a result, the desired landmark can be selected without 
any complicated key operation unlike the case, in which 
20 a variety of different landmarks are enumerated and dis- 
played without any displace of the genre of the landmark. 
Thus, the present embodiment is effective especially in 
case the user selects the landmark after he determines" 
a certain genre, as in case the user meets by determining 
25 a point of a landmark in advance. 

In the present embodiment moreover, a clue for 
reaching the desired destination can be provided even 
in the worst case to display the position of the landmark 
in the neighbourhood of the desired destination in the 
30 map. or the position of the landmark can be used as a 
tentative destination to search the route to the tentative 
destination and to give a guidance. As a result, even in 
case the storage medium having a smaller number of 
registered telephone numbers is used as the external 
35 storage unit 18. it is possible to provide the navigation 
system 10 which is convenient for the operator. 

Incidentally, according to the navigation system 10 
of the present embodiment, when the names of the land- 
marks enumerated and displayed are selected by oper- 
40 ating the select key 1 6i, as shown in Fig. 21 (A), the point 
E L & N.L. data and the map display scale data in the 
same data group as that of the point name data of the 
selected landmark are based to retrieve the map around 
the position of the landmark, and this map around the 
45 landmark is displayed in the display 22a, as shown in Fig. 
21(B), so that the position of the landmark can be 
remarkably conveniently confirmed on the map. 

In the vehicular navigation system 10 of the present 
embodiment, moreover, the landmark being displayed in 
so the display 22a can be used as a clue to set a desired 
position as the destination by operating the set key 16n. 
and the optimum route from the departure position or 
present position to the set destination can be retrieved 
at the route retrieving step S380 of Fig. 1 5 so that a suit- 
55 able guidance can be accomplished at the gudance dis- 
play step S390 in accordance with that optimum route by 
the display of the display 22a and the voice guidance of 
the voice output section 20. Therefore, even the driver 
having only the telephone number and the memory of 
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the landmark in the neighbourhood of the destination for 
a clue to the destination can set the destination by a 
remarkably simple operation and can reach the destina- 
tion according to the guidance. 

The present embodiment has been described in 5 
connection with the destination setting step for setting 
the destination, but the present invention should not be 
limited to this case of setting the destination. The present 
invention can be applied to the case, in which the position 
of a point or area having any meaning is inputted for 10 
retrieval, as in case the present place, the departure or 
the transit point is to be set. In these cases, too, the clue 
for approaching the desired position or area can be pro- 
vided as the landmark as in the present embodiment. 

In the present embodiment, the position of the 75 
selected landmark is retrieved by executing steps step 
S364 through steps S322 and S324 and step S380, and 
the map around the position of the landmark is once dis- 
played on the display 22a on the basis of the retrieved 
position. If the set key 1 6n is touched, the position of the 20 
landmark is set as the destination, and the routine shifts 
to the execution of the route searching step. However, 
the procedures of displaying the map around the 
selected position and setting the destination by operating 
the set key 1 6n may be omitted, and the position of the 25 
landmark may be set as the destination instantly as the 
select key 16i is touched, so that the procedure may be 
subsequently shifted to the execution of the route 
searching step. In the present embodiment, moreover, 
the guidance is made by the display screen in the display 30 
and the voice during the run of the vehicle along the route 
which is searched by executing the route searching step. 
However, the guidance of the running vehicle can be 
made only by the voice without using the display screen. 

Moreover, the present embodiment has been spe- 35 
cifically described in case the landmark belongs to the 
four genres of intersection, town name, station and town 
office. However, the landmark should not be limited to 
those four genres but may be one belonging to any genre 
if the landmark is useful for searching the position or area 40 
of a point such as school, police office, post office or 
bank. Specifically, the landmark can be exemplified by 
the items described in the remarks of a paper map com- 
mercially available in the prior art. 

In addition, for example, the genres of landmarks 45 
may be vertically enumerated and displayed, as shown 
in Fig. 21(A). In this case, the genres may be vertically 
arranged and displayed in the display 22a in the order of 
the larger number of classified landmarks, i.e., the large 
storage capacity of the data written in the landmark point so 
address & size data. 

Moreover, as the "TOWN NAME" is used as the land- 
mark in the present embodiment, the landmark need not 
always actually exist in a predetermined point but may 
be a conceptional one or an area having a predetermined 55 
range such as a park. The landmark position information 
for indicating the position of the landmark extending in a 
predetermined range is made to indicate the geograph- 
ical center position of the area, in which the landmark 



exists, so that the landmark may be displayed in its 
entirety in the map displayed in the display unit. 

In addition, in the present embodiment, the land- 
mark names are enumerated and displayed at step 
S356, as shown in Fig. 21(A). In place of the landmark 
names, however, the photographs indicating the appear- 
ances of the landmarks, drawings, abbreviations or pet 
names may be enumerated and displayed as the land- 
marks relating to each of the inventions as set forth in 
Claims 6 and 7. The operator ignorant of the formal 
names of landmarks can be conveniently acquainted 
with the landmarks by enumerating and displaying the 
photographs or the line indicating the appearances of the 
landmarks. 

In the present embodiment, moreover, for conven- 
iences of the case in which the control section 24 is to 
read the data from the external storage unit 18, the 
address & size data for providing correspondences 
among the toll/local office number list, the landmark 
genre list and the landmark point list are individually con- 
tained in the toll/local office number list and the landmark 
genre list. Without any storage of those address & size 
data, however, in case the rate for the CPU to read and 
process the data from the external storage unit is suffi- 
ciently high, not only the point E.L & N.L data indicating 
the positions of the landmarks, the data of the landmark 
names, the rendering of the names and the map display 
scale are stored, and the landmarks existing in the 
assigned area of the input office number are directly 
retrieved on the basis of the point E.L. & N.L data indi- 
cated by the positions of the landmarks so that the genre 
names and the names of the landmarks may be enumer- 
ated and displayed on the basis of the data indicating the 
genre names and the landmark names stored together. 

Specifically, in case there are not stored the data 
indicating the address inputted in that way or the data 
indicating the position of the point on the touched map, 
either all the landmarks existing in the "TOWN OR VIL- 
LAGE SECTION" of the inputted address or all the rears 
in the map region displayed in the display at the touching 
time may be enumerated and displayed, to display the 
map around the position selected by the selector from 
those landmarks enumerated and displayed. 

Incidentally, the first and second embodiments have 
been described in connection with the vehicular naviga- 
tion system 10, but the inventions as set forth in Claims 
1 to 4 should not have their application limited to the 
vehicular navigation system but can be applied to any 
technique if this technique can input an instruction cor- 
responding to a hierarchical menu to be displayed in the 
display unit, by selecting the menu. Specifically, the 
menu selecting operations can be made efficient by 
using the inventions as set forth in Claims 1 to 4, even in 
the case of a personal computer or word processor, in 
which a plurality of menus such as "calculations", "list 
management" or "communications" are displayed and in 
which if any of them is selected the menu of a subse- 
quent hierarchy is displayed for each selected menu. 
This will be reasoned in the following. Even in the per- 
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sonal computer or word processor having such functions 
installed, the menu to be frequently selected by the user 
is generally limited to one or two of those selective 
menus. Therefore, the inventions as set forth in Claims 
1 to 4 are employed to display the menu of the lower hier- 
archy to be highly possibly selected in advance, together 
with the menu of the predetermined higher hierarchy cor- 
responding to the former menu, so that the menu select- 
ing operation can have its efficiency improved. By similar 
reasons, the efficiency of the menu selecting operation 
can be improved by employing the inventions as set forth 
in Claims 1 to 4 in all the various systems, which has the 
display section for hierarchically displaying menus and 
uses the technique capable of inputting an instruction 
corresponding to the selected menu, such as: a multime- 
dia terminal systems having all the functions of a porta- 
ble personal computer, a portable telephone, a word 
processor, a portable TV and a TV game machine, in 
which menus for selecting the individual functions of 
those terminal systems are displayed in the display sec- 
tion so that they are displayed for each of the selected 
function by selecting the menu for each function; a sys- 
tem such as a facsimile or copying machine having a dis- 
play section for hierarchically displaying the menus so 
that an instruction can be inputted according to the 
selected menu; a home information terminal system for 
home shopping or the like; or a public information termi- 
nal system to be placed at a town corner, a station or a 
town office for providing various guidances or services, 
such as an automatic vendor, an electronic book seller 
or a ticket seller. 

Incidentally, in the embodiments, the input means 
forming a component of the invention are exemplified by 
the touch switches which are formed on the screen of 
the display 22a. Despite of this description, however, the 
input means or the input unit should not be limited to the 
touch switches but may be of any technique, if this tech- 
nique can input an instruction for selecting any of a plu- 
rality of menus displayed in the display unit. For example, 
in case a cursor on the display screen is moved to select 
the menus by a mouse or cursor key. the selecting 
instruction may be inputted by any of button switch, pen 
or voice. 

Moreover, even in case the menus of icons used in 
the personal computer or CAD are hierarchically dis- 
played, the operation efficiency can be improved by 
employing the present invention. 

In the first and second embodiments, moreover, the 
display screens are switched, each time the hierarchies 
of the menus to be displayed are changed by selecting 
some menu. Despite of this description, however, the 
present invention should not be limited to that case but 
may be extended to the case, in which the hierarch.cal 
menus are overlapped in multiple layers such that the 
menus of the lower hierarchy are displayed to partially 
cover the menus of the higher hierarchy in multiple lay- 
ers, or in which the menus of higher and lower hierar- 
chies are simultaneously displayed in one screen. 



In addition, in the first and second embodiments, as 
exemplified in Fig. 5(B), the other facilities menu 16e as 
the menu of a predetermined hierarchy and the first 
genre menu I6d as the menu o1 the lower hierarchy to 
s be displayed together are juxtaposed and enclosed by 
the frame indicated by "NAME OF FACILITIES" so that 
their relation can be understood. However, the present 
invention should not be limited to such case but can take 
any display mode, if not only the menu of a predeter- 
10 mined hierarchy but also at least one menu of the lower 
hierarchy corresponding to the former menu isdisplayed. 
Preferably, however, the menu of the lower hierarchy to 
be displayed together with the menu of the predeter- 
mined hierarchy may be devised to clarify that rt corre- 
15 sponds to the menu of the predetermined hierarchy. The 
device may be exemplified by various means such as by 
connecting the two menus, by making the sizes of the 
menus different or by making the display colors of the 
menus different. 

As has been described in detail hereinbefore, since 
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the position retrieving system as set forth in Claim 6 is 
equipped with the first storage means for storing the cor- 
responding information, the landmark display informa- 
tion and the landmark position information and the 
25 second control means, the first control means displays 
the landmark in the area corresponding to the office 
number of the telephone number inputted from the input 
means, in the display means by retrieving the landmark 
display information from the corresponding information 
30 stored in the first storage means, so that the retrieve 
means retrieves the position of that one of the landmarks 
being displayed, which is selected by the select means. 
As a result, the operator is enabled to retrieve the posi- 
tion which is reflected as much as possible by his will, 
35 and to enhance the facility even if he is not acquainted 
with the accurate position of the desired point or area, 
by the simple operations of inputting the office number 
of the telephone number and selecting any of the land- 
marks displayed in the display means. 
40 Since, on the other hand, the position retrieving sys- 
tem as set forth in Claim 7 is equipped with the second 
storage means for storing the point position information, 
the related information, the landmark display information 
and the landmark position information, the detect means 
45 and the second control means, when rt is detected by the 
detect means that the point position information indicat- 
ing the position of the point and/or the area correspond- 
ing to the position related information inputted from the 
input means is not stored in the second storage means, 
so the second control means displays the landmark in the 
vicinity of the point and/or the area corresponding to the 
position related information, in the display means, and 
retrieves the position corresponding to that one of the 
landmarks being displayed, which is selected by the 
55 select means, by the retrieve means. As a result, even 
in case the point position information indicating the posi- 
tion of the point and/or the area corresponding to the 
inputted position related information is not stored in the 
second storage means, the operator is enabled to 
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retrieve the position in the vicinity of the point and/or the 
area corresponding to the inputted position related infor- 
mation by selecting any of the landmarks displayed in 
the display means. As a result, the operator is enabled 
to effect the position retrieval, which is reflected by his 5 
own will, by the simple operation of selecting the land- 
mark 



Claims 



10 



1. An instruction inputting system by a hierarchical 
menu selection, comprising: 

a display unit for displaying a menu; 
a storage unit for storing as data the hierarchical cor- 
respondences of a plurality of menus and instruc- 15 
tions corresponding to the menus; 
input means for inputting a select instruction to 
select a menu being displayed on said display unit; 
first control means for executing the instruction 
inputted; 20 
second control means for displaying the menu on 
said display unit on the basis of said data; and 
third control means for controlling said second con- 
trol means in the presence of a next hierarchical 4. 
menu corresponding to the menu selected by each 25 
select instruction inputted from said input means on 
the basis of said inputted select instruction, to dis- 
play said next hierarchical menu on said display unit, 
and for inputting an instruction corresponding to the 
menu selected by said inputted select instruction, in 30 
the absence of said next hierarchical menu, to said 
first control means on the basis of said data, 
characterized by comprising fourth control means 
for controlling said second control means on the 
basis of predetermined information, to display on 35 
said display unit not only a menu in a predetermined 
hierarchy being displayed on said display unit but 
also at least one of a plurality of menus in a lower 5. 
hierarchy corresponding to said menu. 

40 

2. An instruction inputting system by a hierarchical 
menu selection as set forth in Claim 1 , further com- 
prising: learning means for learning each time when 
any of the plurality of menus in the lower hierarchy 
corresponding to the menu of said predetermined 45 
hierarchy is selected by inputting the select instruc- 
tion from said input means the menu which is 6. 
selected by said inputted select instruction, 
characterized in that said predetermined information 

is composed of the learning result by said learning so 
means; and in that said fourth control means con- 
trols said second control means on the basis of said 
learning result to display on said display unit not only 
the menu in the predetermined hierarchy being dis- 
played but also at least one of the plurality of menus ss 
in the lower hierarchy corresponding to said menu. 

3. A hierarchical menu displaying method in a system 
including: a display unit for displaying a menu; a stor- 



age unit for storing as data the hierarchical corre- 
spondences of a plurality of menus and instructions 
corresponding to the menus; an input unit for input- 
ting a select instruction to select a menu being dis- 
played on said display unit; and a control unit for 
executing the instruction inputted, comprising: 
displaying a menu on said display unit on the basis 
of said data; 

displaying in the presence of a next hierarchical 
menu corresponding to the menu selected by each 
select instruction inputted from said input means 
said next hierarchical menu on said display unit on 
the basis of said data; 

and inputting an instruction corresponding to the 
menu selected by said inputted select instruction in 
the absence of said next hierarchical menu to said 
control unit on the basis of said data, 
characterized by displaying on said display unit not 
only a menu in a predetermined hierarchy being dis- 
played on said display unit but also at least one of a 
plurality of menus in a lower hierarchy correspond- 
ing to said menu. 

A hierarchical menu displaying method as set forth 
in Claim 3, further comprising: 
learning each time when any of the plurality of 
menus in the lower hierarchy corresponding to the 
menu of said predetermined hierarchy is selected by 
inputting the select instruction from said input 
means the menu which is selected by said inputted 
select instruction; and 

displaying on said display unit not only the menu in 
the predetermined hierarchy being displayed but 
also at least one of the plurality of menus in the lower 
hierarchy corresponding to said menu on the basis 
of said learning result and said data. 

A vehicular guidance information outputting system 
for suitably reading guiding data stored in a storage 
unit on the basis of a predetermined input or the 
state of a vehicle for mounting said system to output 
predetermined guidance information from an output 
unit, characterized by incorporating an instruction 
inputting system by a hierarchical menu selection as 
set forth in Claim 1 or 2. 

A position retrieving system for retrieving a prede- 
termined position comprising: 
input means for inputting the office number of a tel- 
ephone number; 

first storage means for storing corresponding infor- 
mation indicating a corresponding relation between 
the office number of said telephone number and a 
landmark in an area corresponding to said office 
number, landmark display information for displaying 
said landmark, and landmark position information 
indicating the position of said landmark; 
display means for displaying the landmark in the 
area corresponding to said office number on the 
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basis of said landmark display information; 
first control means for retrieving, in case the office 
number of the telephone number is inputted by said 
input means, said landmark display information from 
said corresponding information, to display the land- 5 
mark in the area corresponding to said inputted 
office number by said display means; 
select means capable of inputting a select signal for 
selecting any of the landmarks to be displayed by 
said display means; and 1 
retrieve means for retrieving the position of the land- 
mark, which is selected by said select signal on the 
basis of said landmark position information. 

7. A position retrieving system for retrieving a prede- i 
termined position, comprising: 
Input means for inputting position related informa- 
tion; second storage means for storing point position 
information indicating the position of a point and/or 
an area, related information indicating the corre- 
sponding relation between said point position infor- 
mation and said position related information 
corresponding to the point and/or the area of the 
position indicated by said point position information, 
landmark display information for displaying the land- 
mark in the neighbourhood of the point and/or the 
area corresponding to said position related informa- 
tion, and landmark position information indicating 
the position of said landmark; 
display means for displaying the landmark in the 
area corresponding to the point and/or the area on 
the basis of said landmark display information; 
detect means for detecting, in case the position 
related information is inputted by said input means, 
that the point position information indicating the 
position of the point and/or the area corresponding 
to said inputted position related information is not 
stored in said storage means on the basis of said 
position related information; 
second control means for displaying, in case it is 
detected by said detect means that the point position 
information indicating the position of the point and/or 
the area corresponding to said inputted position 
related information, the landmark in the neighbour- 
hood of the point and/or the area corresponding to 
said inputted position related information, in said dis- 
play means on the basis of said landmark display 
information; 

select means capable of inputting a select signal for 
selecting any of the landmarks which are displayed 
by said display means; and 

retrieve means for retrieving the position corre- 
sponding to the landmark which is selected by said 
select signal on the basis of said landmark position 
information. 
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